Bacterial spot of tomato, caused by X. vesicatoria (Group B) and X. gardneri 
INTRODUCTION
Bacterial spot of tomato (Westcott, 2001) , caused by bacteria formerly known as X campestris pv vesicatoria and now described as X vesicatouia (Group B) and X. gardneri (Group D) (Jones et al., 2004) , has become an important disease of tomato in the Russian Federation. The pathogens can be spread over tomato-growing regions with infested seed and cause severe economic losses. At South region tomatoes are grown from locally produced seeds, and, thus, could have unique populations of the pathogen. We found that besides X vesicatoria and X gardneri, the diseased tomato plants were infected with some different strains of xanthomonads.
MATERIALS AND METHODS
Collections of original strains from weeds and known cultures were used in the study. Leaf spots and wilt symptoms were observed in 2005 and 2006 in tomato fields located in Krasnodar, Stavropol, and Alania-Osetia (southern European part of Russia, north to Caucasian mountains) regions. Field symptoms were first observed in early July and had spread to over 30% of the plants in some fields by late August. Tomato leaves, and stems with starting symptoms of the diseases were collected across the assayed fields. Samples were stored on ice for isolating and in a plant press for archiving. Isolations were made onto YDC (Schaad et al., 2001 ) and 2-10 strains per site retained for pathogenicity tests. Yellow-pigmented Xantho,nonas-like bacteria were isolated from the diseased plants. The following known cultures were included for comparison; XVI 53 (group A), NCPPB 422T (Group B), XV 938 (Group C), XV GA2, XV444 (Group D) (Jones et al., 2004) , 15 strains of X vesicatoria isolated in Russia since 1947, and strains of X campestris pv. campestris, X campestris pv. rap hani, X campestris pv. aberrance, and X. campestris pv. armoraciae.
Pathogenicity and Race Identification
Bacterial cultures were grown in liquid NBY medium overnight at 28°C, and adjusted to I x 106 cfu/ml for inoculation. Seedlings of susceptible tomato cv. 'Dubok' were placed into a lighted dew chamber overnight and atomized carefully with the inoculum. Plants of Brassica oleracea "Wirosa F!", "Miracle F 1", and Brassica napus cv. "Cobra" were inoculated for identification of X campestris pv. raphani races (Vicente et al., 2006) .
Genetic Analysis
Nearly complete (89 to 97%) genes gyrB and the operon Xc0006-Xc0007 (genonie of Xcc ATCC 33913) with total length of2l 17 bp were amplified and sequenced. Genetic distances were calculated (Nei and Kumar, 2000) , and trees were constructed by MEGA4 program.
RESULTS AND DISCUSSION

Physiologic and Genetic Analysis
Nearly all the strains from tomato plants isolated in Russia were separated by biochemical traits into groups B and D (Table I) . Only seven pectolytic strains isolated from tomato plants in 2007 in several collection points in the Republic Alania-Northern Osetia differed from X. vesicatoria by utilization of D-galactose and had a distinct sequence of the studied genes compared to the type strains of A, B, C and D genotypes of X. campestris pv. vesicatoria. Both gyrB and Xc0006-7 genes of X campestris pv. raphani NCPPB1946T from radish were the closest to the genes of those bacteria (Fig. 1 ).
Pathogenicity and Race
All the cultures isolated as suspect X vesicatoria produced leaf spot lesions on tomato cv. "Dubok". Strains identified as X cainpestris pv. raphani were tested and caused disease on oilseed rape cv. "Coba" and Savoy cabbage cv. "Wirosa", but were avirulent for cauliflower cv. "Miracle". Thus they belonged to Race 3 of X campestris pv. raphani, identified by Vicente et al. (2006) .
CONCLUSIONS
Two of four species of former X campestris pv. vesicatoria causing black spot disease of tomatoes are present in Russia since 1947: X. vesicatoria (Group B) and X gardneri (Group D). Strains of race 3 X campestris (vesicaroria) pv. raphani are causing disease on tomato plants in the region of North Caucasus (Alania-Osetia). It was known that X campestris pv. raphani can infect solanaceous plants upon artificial inoculation (Westcott, Horst 2001; White 1930) , and sometimes isolated from tomato seeds, but it has not been known in Russia as black spot-causing agent. 
